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OPER RESTECEREESTROCCSESAN SOTA 1 72 C scone CER SL Ra cr rrr , 
2 vail Ee Strats a ft et peu les ws EERE fy th tea cpa tfayedees 
4 
: , « 1 { “wer tan t : 

“i } Solid Geometry | Reduction of General Equation of Second Degree a 
Then (tii) reduces to 49x? - iin 0, which is the required reduced Solution. Here the dscriminiting abe a | 
| =, equation, = Ans, «| a-N As g {sO or [fe °1/2  172{ 50 fi) 
| Exerc 12.13 i 2 7? a Nhe ; 

| ercjses on § mi oa + — IV—y) | g fo aed | 2 MW pleal 
'  *"Ex, 1, Reduce the equation 36x? + dy? +2? — 4yZ = 12a + 2dxy + dx | “ane ane 

, * 16)'~ 262-30 to the standard form, Show that it’represents’ a parabolic poe Eee ~ Ay eae 72) (07) ‘ nee 7} 1/2 1 
| cylinder and find the latus rectum of a normal section, Also show that the foci: . | ae , ee Mt met yi 7 ))= 
| of the normal parabolic sections fie on the line Ox+2y-41=O=2x~3y : o (i- i) - -,(344) (1 » mare oO 
3 + 62 + (9074)) ae 3. 5 . (Avadh 91) | or 4 (1- i)? -3 (1A) #1 =0% ae 12M? +92 - 250 

' 3 Ans. ay = 28x, latys rectum = 28/4] | = or ae (2A, ~ 1)? oF an 1/2, 1/2. | 

| Ey, 2, ee the equation 9x "4 4yt +4" tay (Dox l2zy + dr ey | ow We observe,.that two roots of: .djsétiminating cubic are equal and the" 

| + 102+] £6. | ae 11y2 = 7x, a parabolic ender third is different from -zerd," so the given equation represer.ts a ides of 
Ex, 3. What surface is represented by the equation ar ae sia ae {either ellipsoid Or hyperbolold of revolution} =: 

, ee woe "See § 12.15 (1), Page 30 Ch, XM. 

x? + 4y* +2 + 22x —.4y2z = dxy~ ~2x¢dyi22~350? ta 4 | eel =e ‘OF OF ‘OF oe 

* Reduce il to the standard form. wb : ‘The central planés are given by Ox 7 "ay O a -! : 

: | Ans, A pair of parallel planes, 6x" ~2V6x~ 5 =i0 | he xt y tet 3 sO r$2yezd¢1] 20, k+y+22+ 4% 0! | } _ 

| Ex. 4. Show. that (3x >4y + 2)* + 9x = 12y +3z- 10=0 represerits a mt Solving these we gétx==1, y= 1, 25-2 ff 

. of paralle! planes, Also reduce it to the Standard ‘cm 26x? 3.4(26) x~ 10=0. i “, Centre of the given surface is (~.1, 1,~2). ° $ 

| § 12.15, Conicolds of revolution, “d= ua + vB + wy td = Se (~ +02) (1) + (2) '(~ 2) +4: i I 

Here two cases arise viz. : | The reduced equation is Myx? “ dah ~ Age? oe = 0 

! (i) Two roots of the discriminating cubic are equal and third root not x 2 ze 

equal to zero, . | oor (1/2) x7 + (1/2) y+ 228-10. or CL aw: 

(ii} Two rools of ihe discriminating cubic are, equal and third root equal | (1/2) . 

| {© Zero, which is an ellipsoid (of revolution), the squares of whose semiaxes are 2, 2; 1/2. 

Under (i) the for : which the given surface can reduce arc: ' Nb puting 4 =2 in the determinant given by (i) and associating each 

= oo : row with fa, n, the direction cosines of the principal axis (or axis of 

A “ie + Bz =4 (Ellipsoid of revolution) revolution), we have. : laa 

: an ' ; A (x? oy *) + Bz" = Te. (Hyperboloid of revolution) P+ (1/2) int (172) me ea knee) n=0, | 

nder (ii) the oy lo which the given surface can reduce are 7 “LF 2) i+ “/2men=O0. 
| A(x? ee y+ Bzk0 . (Paraboloid of revolution) pee eae 2m Ans ! eee 3 oo 
and A (x? +y*)4+D 2 (Right. circular cylinder) ‘and these gives /=m=a= 1/V3,% vi at mt tent. bi och mo . 
| » We conclude that if the — roots of the discriminating cuble are Now the required axis ‘of rotation (or principal. axis) | is a line throught’ iis 
| equal the surface Fn y zZ)=0 represents’ a surface (or conicoid) of ; centre (~1,1,~2) of the’ surface ‘of: revolution: ‘and “direction cosines * 
: ! LN, LV os ae ! 
Here we proceed in the asual way and the direction raqos of the oxi ea 173, L/V3, 1/N3 oF direction ratios 1, |, 1, " . 
rotation are obtained from the usual equations by taking se ee ofl wick: “The required equations of the.axts - rotatién are <b Fe 
is different from the equal Values, zn CU) tet en C2) e 
Solved Examples on § 12.15, . 1 7 a ie = act dead ok a an , 
**Ex, 1, Show that the. equatlon x? + y? 4+ 27+ yz 2x + xy + 3X+y FEX, 2, peace - ‘indie a the equation _ 
+dz+4=0 represents a surface of revolution and determine the equatlons 1X ty? + a” + L6ya + Bzx = ad + 2x + dy = 402-1450 
af its axls of rotation. 
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. ; a | Nl " BSVUUS INI Mh WENeral Equation Ol second Degree oy E 
J : t Uaasiore 
' -_ ae ; The reduced equation is Mx? + hay" + 2k =1) (Note) to As Iwo roots" of the discriminating cubic are equal and.third root is zero, : > 
ae ® . See § 52.01 (ili) Page 14 Ch, 3 ml 
ios , 
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so it is either a parabaloid of aa or aright circular eylinder. 
| i 


| _ [See §'12. 15 (ii Page 30 Ch. XID | 
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18" 4 


or Me . +.(3/2) +2 (=3 V3) 2=0 


. | j 
. or x" + y" = 4V3z, which ceprresents 2 parabolo.d of revolution, | The d, ratios of the ax. 's.are piven by. | 
ae the coordinates of the’vertex’ af the paraboloid are opined by 


al + fur + en=0, hl dcbint'+ fia 3 0; al fini + Fon=d! 
solving any \wo of the three equations . 
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| — the |e 2m + 18n=9,* 12l 45m + Gn =O, gt Gui 400 = 0. 
‘. ! EE. 5) E a { : | | Solvips th these we' ‘gel, ete 


| “76 “ One NT Rie 2 9 ‘ ; ; 

See § 12.11 (iv) Page 14 Ch, 21 Now! here k= cule vine wit 0, us [0% View i | : 

' ' ' ' d . ia +, "ey nee : | 

WV = ted or aes : Alsd ih line of centres | 1S ven py ee, c ca OE o | ° 

7 Arh 3 ftees2, = ke aad id wes is gi OM Oe eye, Oa 
Or akan te Jedy-gar- 6 = 23-ynx-9=~6 , a or 26x « 24y +3625 0, 2dr + 90y4 128 to, 3oe ayer a0 . 

Or dee ye zt3 50, x= 2 e720, x+ye ~2z+3=0 | - 
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com 


3 WU or 13x = Jy -#.182'= 0, 8x 30 = de 0 aed MEAG. 7 . 
with the eu aaa + 2) + UN + vy + wetas 0 —— . which: ‘gives x =0, = Q, 2 : oe Bg: 28 , 

; J Fy 3 ae f oy ANY, point on pith of centres i is , 0,0) , iret a 

| he, = 3N3 BG ne “3 oe seu et2l=o a ; _ ge A See UB wi dei O04 $49 sa ig. no geo aes : 

a he ~ aoe sre ee 00 catty fe the reduced ear is pax? + day’ + a0" "oe "= Note)’ | 

| _ , SolWing x= y-z+3=2Q.r-2y4¢750, 3x-dye5z-ide0. : 

. wegeluzQyale=2, 


irc vier of radius 1, ds any sextioii af this surface by a 
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| which is a tight circular c 
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43 ‘ud | ide 5 Qu oe ra Oe. 2 .3Q ell). : > 
... The eee oe a 2,3); ae -Ans. 7? ae oe oat ma? " ae : * - ) 
; en rs hace “Cs Bs 
**Ex, 5, Shoiw' that’ 13x? + dgyhe 402? + 12yz-+ 362x ~ 2dxy ~ 49 ='¢ _ et 2 tees 
represents: a right circular cylinder 


: . oH rr or F 7 an ' 1 ‘ “a 
whose axis Is x/6=y/2=z/=3 and i Oh Selec One = 2:(2 A)) 20., 
radius I. Lt i : ame 12 iG | 


hs 
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| | | PL STIR CEC ESOL Lf: a. ee orn o 
Solution. Here the discritninating, cubic is - | 7 ssn AS two. foots of this cubic, are sal and third is 
d-dh g =0 or (13-2% 219% ele 


te 
nan) ft SS 
: 4 planeiz= kis a yircle x? + Pl, whose radius is tr eu 
: of | eae ; — ae J And’ the equations of the axis 2 ate: a | cA 
: | ) -“l=Zl- a Ans. eae ee be fe ve 0 ~ y, : = 
: Also Wie focus will be a point on the axis whose actual direction cosines a Ae res os ak ere as aact j . + 
are 1/N3, I/V3, 1/V3 and will be at a distance (1,74) $ V3 ic. V3. from the eg ® ga a ; ANE ah D 
vertex 2 12) . ;. 4 Bx, 6. Brove “that é “the equation | 27 + 4x+ x-4y+ Gr F 0 a = 
, Coordinates of the foc are siven ‘by | - | vepresents a right ‘clroulay tone: ‘Show also'that-the seml-veritical angle of -- = 
¥ te) * §élution, ‘The ‘discriminatidg: cubic ist’ yt,” | 
v . he aa =], j= 2.2, "3 ° : vy a wh, § 


ae eed 


are | ( zer0,. $0 the given | 
e 18, /s0 <c.7  —. surface isa surface of revolution. ae eee ‘(Note)’ ' | 
hoobedN Of 212 432% 6 | hed : 
gf { ¢-xX 1°18 


: , 
| a, ; . a _vthis Sone is 7/4 and. Iti: ‘axls Is" givert by x+2 #20, ye 1. (Carkwal 96) ' =) : 
{ ae | Pe 
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